The blood flow of thyroid, adrenal cortex and renal cortex in the pentobarbital anesthetized rat was assessed from hydrogen gas desaturation curve. The microcirculation of thyroid was markedly augmented within 2 min after an intraventricular injection of Thyrotropin-Releasing Hormone (TRH) while Met-Enkephalin (ENK) failed to influence. Both TRH and ENK stimulated the microcirculation of adrenal cortex moderately. ENK diminished the microcirculation of renal cortex whereas TRH did not exert any effect. The response of thyroid to TRH was abolished by vagotomy, thus the existence of a specific TRH-vagus -thyroid connection was indicated.
It is now well recognized that thyrotropin-releasing hormone (TRH) directly affects the central nervous system (CNS) to produce a number of physiological and behavioral reactions. On this basis Guillemin (1977) proposed a hypothesis that TRH and other hypothalamic peptides might modify the activity of neuronal circuit in the CNS. The present author has demonstrated the alteration by TRH of visual evoked potential in the reticular formation suggesting an effect of TRH on the excitability of the neuronal network (Tonoue, 1977) . Recently we have found that an intracerebroventricular (i.c.v.) injection of TRH stimulates the vagal efferents which control the electromyographic activity of the duodenum in the rat (Tonoue and Nomoto, 1979) . This finding led us to consider that TRH in the CNS is capable of modifying the activity of the specific autonomic nerve efferents. On the other hand, the effects of epinephrine upon the thyroid have been extensively studied and shown to diminish thyroid blood flow (Ackerman and Arons, 1958; Mowbray and Peart, 1960; Falconer, 1967; Ahn et al., 1969) . Contrary, acetylcholine is known to enhance thyroid blood flow (Soderberg 1958 (Soderberg , 1959 . It has been reported that the thyroid blood flow is augmented within a few minutes after exposing the rat to ether vapor (Goldman, 1963) . More recently blood capillary enlargement during the development of thyroid hyperplasia has also been demonstrated (Wollman et al., 1978) . These previous studies indicate that the thyroid blood flow is controlled by the CNS through the autonomic nervous system. We report here the marked elevation of local blood flow of the thyroid immediately after an i.c.v. injection of TRH and the dependence of this responce on the vagal innervation. it exceeded the range of flows measurable by this method (Aukland et al., 1964) . On the other hand, the late slowest component reflects correctly the mirocirculation of the area surrounding the electrode because at this phase the arterial hydrogen pressure is essentially zero and there are no factors to affect the hydrogen decay in the tissue other than the circulation rate. In this report the term microcirculation expresses the blood flow rate calculated from the half-time of the slowest component of hydrogen decay. In Fig.1 are shown the semilogarithmic plots of hydrogen desaturation curves obtained in the same site at successive intervals. By triplicate preliminary experiments of the same type it was confirmed that neither fast nor slow component of hydrogen decay changed spontaneously during the experiment in all the tissues studied.
An i.c.v. injection of TRH augmented within 2min the microcirculation in the thyroid whereas ENK did not exert any effect ( Fig.2 and Table1) .
Since an intravenous injection of TSH did not affect thyroid blood flow ( Fig.1 and Table1) the effect of TRH was not due to the pituitary TSH secretion. The effect of TSH on the thyroidal blood flow has been reported to occur much later (Melander et al., 1975) . In the adrenal cortex, microcirculation was augmented by either i.c.v. TRH or ENK, though the extent of response was moderate. Contrary, in the renal cortex i.c.v. injected ENK diminished but TRH did not alter the microcirculation (Table1).
In the rats which received acute vagotmy an i.c.v. injection of TRH failed to augment the thyroid microcirculation, the whereas removing of the superior cervical ganglion, sympathectomy, did not abolish the response to TRH (Table1).
The extent of the response was lower in the sympathectomized rat than in the normal rat. It is likely that the acute manipulation of ganglion elicited the thyroidal vascular response which counteracted the vasodilation.
The finding in this study indicates that TRH administered into the brain stimulates the vagal efferents involved in the regulation of thyroidal microcirculation.
The rat thyroid blood flow assessed by 86Rb uptake has been reported to be enhanced immediately after the administration of serotonin and histamine or their liberator (Melander et al., 1975) . In the submaxillary gland a model has been proposed that acetylcholine from parasympathetic nerve ending releases histamine from the "glandtrop" histamine store (Lorenz et al., 1968) . Very recently the presence of cholinergic nerves upon in the murine thyroid and their influences on not only thyroid blood flow but also hormone secretion were reported (Melander and Sundler, 1979) . Thus, tentatively a scheme may be considered as follows: TRH in the CNS affects the neuronal circuit to activate the specific vagal efferents which stimulate in the thyroid the histamine and/or serotonin liberation resulting in the vasodilatation.
The central effects of TRH or ENK on the microcirculation of adrenal or renal cortex were also observed. In this study, however, they serve as showing that the central effect of TRH on the thyroid has specificity to some extent. Further studies are required to reveal the central effects of neuropeptides on the microcirculation in the various endocrine organs. The present finding together with our previous studies on the CNS mediated effects of TRH on the heart rate (Tonoue, 1977) or digestive tract (Tonoue and Nomoto, 1979) seems to suggest the involvement of TRH in the regulation of the specific, to some extent, vagal system.
